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Amendments to the Specification 

Please note that insertions are indicated by double underlirrinpr in order to differentiate 
between insertions made by way of the current amendment, and underlining present in the 
specification as originally filed. 

A. Please replace the paragraph at page 35 line 19-page 36 line 2 with the following 
amended paragraph: 

For instance, the peptide addition for use in the present invention can comprise a peptide 
sequence selected fiom the group consisting of INA[T/S], GNI[T/S], VN1[T/S], SNIflVS], 
ASNIIT/S1 rSF-O TP NP-8V NITJVS], SPINAfT/SI f SEP ID-NP;9l ASPlNfArT/SI (SEP TP 
NO: 101 ANirT/SlANTrT/SlAN I (SEP ID NO:1 IV ANirT/SlGSNIfT/SlGSNirT/Sl (SEP TP 
mm FNirT/SIVNIfT/SIV (SEP IDNO:l 14V YNffTVSIVNinVSI V (SEP TP NQ:1 1 S>> 
AFNirT/STVNirT/SIV {SEQ ID NO: 1 1 6V AYNIfT/SlVNIfT/Sl V (SEP TP NQ:1 1 7V 
APNDrT/SlVNirT/STV (SEQ TP NO:1 181 ANI[T/S], ASNSfT/SINNGrT/SILNArT/S T (SEQ TP 
MQLL31 ANHrT/SlNE[T/S1NArT/S1 (SEQJDJJQil_4V GSPTNAfT/S l (SFQ TP NP-1M 
ASPINAfT/S1SPINAfT/Sl (SFQ TP TsTP-lffl. ANNfT/S^fT/S^IwrT/S I (SEQ IP NO.-17V 
ATNirT/SlLNYrT/SlANrT/Sl TfSFP TP NQrlSV AANSrT/S1GNT r T/SlTNGrT/S 1 (SEP ID 
NQ:19V AVNWfT/S1SNDrT/S1SNSrT/S1 (SEQ ID N(*20V GNA[T/S], 
AVNWrT/SlSNPrT/SISNSrT/Sl (SEQ ID NO:2T V ANNrr/SINYrT/SlNSfT/S I (SEP ID 
NO:22), ANNTNYTNWT ( SEQ ID NP-23V ANIlT/SIVNirT/SI V (SEQ ID NQ:1 19V 
ND[T/S]VNF[T/S] fSFOTD NQ-1?(T> anH NI[T/S]VNI[T/S] V (SEPTDNQ-1?n w W™ [T/SJ 
is either a T or an S residue, preferably a T residue. Other non-limiting examples include a 
peptide addition comprising the sequence NSTQNATA (SEP TP NP:1 1 2). which corresponds to 
positions 231 to 238 of the human calcium activated channel 2 precursor (to add two N- 
glycosylation sites), or the sequence ANLTVRNLTRNVTV (SEP JD NP: 11 3), which 
corresponds to positions 538 to 551 of the human G protein coupled receptor 64 (to add three N- 
glycosylation sites). 
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B. Please replace the paragraph at page 36 lines 8-11 with the following amended 
paragraph: 

In a more specific embodiment, the peptide addition X is selected from the group 
consisting of INA[T/S], GNIfT/S], VNI[T/S], SNI1T/S1. ASNirT/Sl (SEP ID NPrSV NI[T/S], 
SPMArT/SI (SEP ID NP:9l ASPINAfT/SI (SEP TP NQ:1QV AMrT/SlANIfT/SlAN I ( SEP TP 
NP:11>. and ANirT/SIGSNlFT/SIGSNirT/SI (SEP TP NO: 1 ? . ). wherein [T/S] is either a T or an 
S residue, preferably a T residue. 

C. Please replace the paragraphs at page 61 lines 2-16 with the following amended 
paragraphs: 

Sequence of primers used for cloning the wt GCB coding region and inserting signal 
peptides into the pGCBmat plasmid as described in Example 1 . 
S049 rWT-sp-BglH- SEP ID NP:2SV 5'- 

CGCAGATCTGATGGCTGGCAGCCTCACAGGATTGC-3' 
SG50 (WT-stop-Eco RI- SEP IP NO:2fiV 5'- 

CCGGAATTCCCATCACTGGCGACGCCACAGGTAGGTG-3' 

5051 fWT-mature-Sac I: SEP ID NP-27V 5'- 

ACGCGAGCTCGCCCCTGCATCCCTAAAAGCTTCGG-3' 

5052 (SPegt-NheI/SacI-as^PQ n |D,»3g>: 5«- 

GCGTTGACGGCAGTCAGAGTTGACAGAAGGGCCAGCCAGCAAAGGATAGTCATG-3' 

5053 (SPegt-Nhel/SacI-siJE^E^D^S): 5'- 

CTAGCATGACTATCCTTTGCTGGCTGGCCCTTCTGTCAACTCTGACTGCCGTCAACGC 
AGCT-3' 

5054 (SPeat-Nhel/SacI-a s: SEP ID NP:3Q-> : 5'- 

CCTGCTACTGCTCCCAGCAGCAGTGAAAGAGTCCAAAGTGGCAGCATG-3' 

5055 (SFegt-Nhel/SacI- s: SEQ IDJ^Q:111 ; 5'- 

CTAGCATGCTGCCACTTTGGACTCTTTCACTGCTGCTGGGAGCAGTAGCAGGAGCT-3* 
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D. Please replace the paragraphs at page 64 line 6 - page 65 line 15 with the following 
amended paragraphs: 

Nucleotide sequences encoding the following N-terminal peptide additions were added to 
the nucleotide sequence shown in SEQ ID NO 2 encoding wtGCB: (A-4)+(N-3)+(I-2)+(T-l) 
(representing an extension to the N-terarinal of the amino acid sequence shown in SEQ ID NO I 
with the amino acid residues ANI T: SEOIDNO:33l and (A-7)+(S-6>i-CP-5)+(I'4)+(N-3)+(A- 
2VHT-n ( ASPTNA T: SEP ID Mft jUft. 

A nucleotide sequence encoding the N-terminal peptide addition (A-4)+(N-3)+(I-2)+(T- 
1) was prepared by PCR using the following conditions: 

PCR1: 

Template: 10 ng pBlueBac5 with wt GCB cDNA sequence 

primer SOfiO fSEO TP Nft^V S '-CAGCTGGCC ATGGGTACCCGG-3 ' and 

primer SPSS fSEO TP NQ:35V 

5'-TGGGCATCAGGTGCCAACATTACAGCCCGCCCCTGCATCCCTAAAAGC-3' 
BIO-X-ACT™ DNA polymerase (Bioline, London, U.K.) 
IxOptiBuffer™ (Bioline, London, U.K.) 
30 cycles of 96°C 30s, 55°C 30s, 72°C 1 min 

PCR 2: 

Template: 1 0 ng pBlueBacS with wt GCB, 

Baculo virus forward prime r fSEQ ID NP:3ft~V 5 '-TTTACTGTTTTCGTAACAGTTTTG-3 ' 
and 

PrimerSOS6 (S pp JR.MpjaZ): 

5'- GCAGGGGCGGGCTGTAATGTTGGCACCTGATGCCCACGACACTGCCTG-3' 
BIO-X-ACT™ DNA polymerase (Biojine, London, U JK.) 
lxOptiBuflfer™ (Bioline, London, UX) 
30 cycles of 96°C 30s, 55°C 30s, 72°C 1 min 
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PGR 3: 

3 yd of agarose gel purified PCR1 and PCR2 products (app. 10 ng) 

Baculo virus forward prime r fSEO TP NO 36) : 5 '-TTTACTGTTTTCGTAAC AGTTTTG-3 * 
and primer SO60. 

BIO-X-ACT™ DNA polymerase (Bioline, London, UK.) 
lxOptiBufifer™ (Bioline, London, U-KO 
30 cycles of 96°C 30s, 55°C 30s, 72°C 1 min 

PCS. 3 was agarose gel purified and digested with Nhel and Ncol and cloned into 
pBIuebac4.5+wtGCB digested with Nhel and Ncol. 

After confirmation of the correct mutations by DNA sequencing the plasmid was 
transfected into insect ceils using the Bac-N-Blue™ transfection kit from Ihvitrogen, Carlsbad, 
CA, USA, Expression of the rauteins was tested by western blotting and by activity measurement 
of the muteins using the GCB Activity Assay, 

Enzymatic activity of wtGCB (SEQ ID NO 1) expressed in the expression vector 
pVLl392 in insect cells (Sf9) using an analogous method to that described in Example 1 gave 13 
units/L, while theN-tenninal peptide addition ASFESfAT (SEP TP Nf>!34^ pa ve 28.5 units/L. 

E. Please replace the paragraphs at page 65 line 18 - page 66 line 6 with the following 
amended paragraphs: 

Using random mutagenesis two different libraries were constructed on the basis of GCB 
polypeptides with an N-terminal extension - library A with an N-terminal extension encoding the 
following amino acid sequence AXNXTXNXTXNXT TSEQ ID NQ :?8)_ and library B with an 
N-terminal extension encoding ANXTNXTNXT ( SEP ID NQ;3Q) _ 

Primers for library A were designed: 
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SOi67^SEQJIlN£t4<2i: 5 *-GTGTCGTGGGCATCAGGTGCCNN(G/C)AA(C/T)(T/A/G) 
N(G/C)AC(A/T/CXT/A/G)N(G/C^ 

T/A/G)N(G/C)AC(A/T/C)GCCCGCCCCTGCATCCCTAAAAGC 

50165 fSEOIDNO:4n : 5 '-GGCACCTGATGCCCACGACACTGCCTG 

Primers for library B were designed using Trinucleotides in the random positions. 
X is a mixture of trinucleotide codons for all natural amino acid residues, except proline. The 
trinucleotide codons used were the same as described by Kayusbin et aL, Nucleic Acids 
Research, 24, 3748-3755, 1996. 
SQ165 fSEOIDNO:42V 5'- 

CGTGGGCATCAGGTGCCAAC(X)AC(AAT/C)AA(C/T)(X)AC(AyT/C)AA(C/TXX)AC(Aa , /C 
)GCCCGCCCCTGCATCCCTAAAAGC 

50166 rSEOIDNO : 43V 5'- GTTGGCACCTGATGCCCACGACACTGCCTG 
For both libraries: 

SO60 and pBR10 _(SEQIPNO:36-> : 5*- TTT ACT GTT TTC GTA ACA GTT TTG 

F. Please replace the paragraphs at page 67 line 4 - page 70 line IS with the following 
amended paragraphs: 

PCR 3 A and 3B were agarose gel purified and digested with Nhel and Ncol and ligated 
into pGC-12 digested with Nhel and Ncol. The ligation mixture is transformed into competent E. 
coll The diversity of the library was examined by DNA sequencing of different E. coli clones 
and gave rise to the following amino acid sequences: 

Library A : 

1: AFNXTLNKTWNrF/r.^T rSF.f> TT> WV 44) 
2: TMNNTWNWTWNWT fSEQ Tt> NO:45^ 
3: -EXT wt 

4: ALNSTGNLTVDGT (SEP ID NO:4ffl 
5: ASNSTFNLTENLT (SEP ID NO:47^ 
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6: TRNVTINCTUNST ISRQ JDJN Q:4B) 
7: -EXT wt 



8: AT WWTVKflTKNVT (SEP TO NO:4^ 
9: A ANWTVNFTGNFT fSEP TP ND:S01 
10: -EXT wt 

1 1 ; AXNYTVNSTT TNV T /SEP ID NP:5n 

12: ANNFTFNGTLNL T fSEO ID NOr521 

13: AGNWTANVTVNVT f r SEP ID NP:S3^ 

14: AGNSTSNVTGNWTiSEa^^^ 

15: AVNSTMNIHAJTPP ( 1 deletion - wmseas) fSEQ-.TD NP :5S) 

16: AGNGTVNGTING T (SEP ID NO:56) 

17: AVN.STG>JXTGNWT fSEO TP NO:57-> 

18: AGNGTIJNGTSNL T (SEP ID NO:S8^ 

19: -EXT wt 

20: AMNSTKNSTUNTT fSEO.IP.NOb59^ 
21: AFNYTSKNSTjft E Q ID ^Q^O) 
22: -EXT wt 

23: AVNATMNWTANG T ( SEP TP NP:6l \ 
24: ASNSTNNGTLNAT (SEp,ff)NQ;62) 
25: AJRNKTKNFTINLT fSEO TP NO:63> 
26: APTMTTT JNDT VNMT {SEP TP NO:641 
27: APNKTFNFTMNCT fSEO TP NO:6Sl 
28: ALNVTWNCTf.NT. T /SF.P TP NQ:66> 
29: ALNTTWTNT. T fSEP TP NP.67) 

Library B: 

1: ANTTMFTNET (SEP TP NP:6S) 
2: ANWTNRTNCT (SEP ID ND:69^ 
3: ANWTNFTNW T /SEP TP NP:7m 
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4: PTGUGTNFTISEQjaMfcZD 
5: ANWTOKTNFT (SEP ID NP-7?) 
6: ANNTNT.TNAT fSFP TP 
7; ANYTNWTNFT (SP.O TP NP-741 
8: ANTTNOTNDTJ^EO TP NO:7S) 
9: - EXT wt 

10: ANRTNWTNT T ( SEP TP NP:761 
11: FTATNHTNS T fSFP TP NP-77) 
l2:-EXTwt 

13: ANWTNQTNQT (SEP JDMOJ^ 

14: ANWTNWTNAT (SEP ID NQ:79'1 

15: ANFTNKTNMT (SEP ID NO:8Q> 

16: ANHTNETNA TjSF.P TP NP:8 1 

17: AN(CA\OTNFTNET (SEP ID NP:ft?1 

18: ANLDKLHKUH (insertion - nonsens) (SEP ID NP:S3\ 

19: ANCFTNOTNFT (SEP ID NP:84^ 

20: ANWTNWTNEW T (SEP ID NP:85) 

21: ANCTNWTNCT (SEP ID NP-Rfi^ 

22:-EXTwt 

23:-EXTwt 

24: CHPYNWTNWT (SEP TP NP:8T> 
25: ANETNYTNET (SEP TP NO:3R^ 
26: ANWTNW T (SEP TP NP-8Q1 

27: AKPYKSYKFY (insertion - nonsens l (SEP ID NP:Q(fl 

28: ANITNKTNWT rSFP TP NPtQI ) 

29: ANWTNMTNr r ( SHP TP NfVQ^ 

30: ANNTNRTNF T (SEP ID NP:93> 

31: ANWTNWTNWT (SEP TP NO^) 

32: ANWRTNHTNKT (SEP ID NO:951 
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33:-EXTwt 

34: ANOTNTTNWT fSEQ TP NQ:96> 

Library B was transacted into insect cells using the Bac-N-Blue™ transfection kit from 
Inv itrogen, Carlsbad, CA, USA, First, 96 plaques from Library B were picked and tested by 
activity measurement (GCB Activity Assay). Plaques were selected as follows: 3 with high 
activity, 3 with medium activity and 3 with low or no activity, and virus was purified for DNA 
sequencing resulting in the following amino acid sequences: 

Hieh activity : 

1-1: Mixed sequence 

1-2: ATMFTNfVATMO T ffiFO TP NO:97^ 

1- 3: ^fNVTTXLTNflOT ^SBO ID NQ:98> 

Medium activity : 

2- 1 : ANTCTNf S/f^TNTT fSEO TP NO:<39) 
2-2 : Mixed sequence 

2- 3; ANWTMCTOmT (SE Q ID NO: 100^ 
Low activity : 

3- 1: A3^TN(F/L)TNWTi§^Q.ffi.,miQ.D 
3-2: COLDURSTNET (SEP ID NO: 1021 

3-3: No sequence 

From both libraries 96 plaques were picked and tested by activity measurement (GCB 
Activity Assay)* From each library 6 plaques with high activity were selected and virus were 
purified for DNA sequencing- The amino acid sequence encoded by the different clones were: 

Library A : 
1: Mixed sequence 
2: Mixed sequence 
3: Mixed sequence 
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4:WT 

S: ANNTNYTNWT, (SEP ID NO: 1 Cm 
6: ANNTNYTNWT rSPO TP NO: 1 041 

Library B : 

1: AANDTUNWTVNC T fSFO TD NOl 
2: ATNITLNYTANTT TSBO TD NO: 106) 
3:WT 

4: AANSTGNITING T ( SFO TD NO; 1 <m 
5: AVNWTSNDTSNS T rSFO TT> ttrrviftttt 



G. Please replace the table between page 71 line 2 and page 71 line 4 with the following 
amended table: 



Plasmid Vector 


Mutations 


Activity after 
Glycosyhuion Plaque Isolation 
siws imroduccd (U/L) 


pGC-1 PBlueBac4.5 Wi 


0 


6 


pGC-6 pBlueBac4.5 N-ierm: ANIT ( SEO TD NO:*^} 


1 


3 


pGC-12 pVL1392 


Wt 


0 


13 


pGC-13 pVU392 


N-iem^ASPINAT f SEQ I£> NQi&U 


1 


29 


pGC-36 pVU392 


N-teim: ASPINATSPINAT (SEO ID NO:109^ 


2 


16 


pGC-38 pVL1392 


N-texm: ASPINAT,K194N, K321N 


3 


16 


pGC-40 pVL1392 


N-terra: ASPINAT,T132N, K293N, V295T 


3 


3.5 


pGC-47 pVL1392 


N-cemr AGNGTVNGTTNGT ( SEH TD NO-sfi) 


3 


30 


pGC-4S pVU392 


N-tcnn: ASNSTNNGTLNAT <SEOJDJNO:13> 


3 


36 


pGC-56 pVLl392 


N-teim: ASPINATSPINAT, K194N, K321N 


4 


24 


pGC-57 pVL1392 


N-texm: ASPINAT, T132N, K194N, K32IN 


4 


20 


pGC-5S pVU392 


N-tenn: ASPINAT, T132N, K194N 


3 


10 


pGC-60 pVL1392 


N-tenn^ANOTNYTNWT fsrom NO:23^ 


3 


P2: 14 


pGC-61 pVL1392 


N-tcnn: ATNITLNYTANTT fSEO TD MOIR) 


3 


P2: 3S 


pGC-62 pVL1392 


N-teror AANSTGNITINGT ( SEO TD NO- 1 <tt 


3 


P2: 35 
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pGC-63 pVLl392 N-tmn: AVNWTSNDTSNST < SEp jp> fJO-^i ^ 
pGC-68 pVL1392 AN N-ienn extension + R2T 



3 



P2:66 



37 



H. Please replace the paragraphs at page 72 between lines 7 and 9 with the following 
amended paragraphs: 



G038: ASPINA TfSEQIDJ?JQ:34V GCBrK19AN.Tgl21N> 1 

GC-60: ANNTNYTNWT(SEQJD^Q^3>GCB. 

GC-6X: ATNITLNYTANTTf SEP ID NO:18)-GCB. 

GC-62: AANSTGNITING TfSEO ID NQ:19) -GfTR and 

GC-63: AVNWTSNPTSNSTYSEO IDNO:21)-GCB. 



I. Please replace the paragraph at page 81, lines 4-12 with the following amended 
paragraph: 

A construct encoding a modified form of FSH-alpha, having two additional sites forN- 
linked glycosylation at its N-terrainus was generated by site-directed mutagenesis using standard 
DNA techniques known in the art. A DNA fragment encoding the sequence Ala-Asn-Ile-Thr- 
Val-Asn-fle-Thr-Val (SFO TP Nf>;i iqi wa« inserted immediately upstream of the mature FSH- 
alpha sequence in pBvdH977. The sequence of me resulting plasmid, termed pBvdHl lo~3 9 is 
given in SEQ ID NO:7 (modified FSH-alpha-encoding sequence at position 1225 to 1599). A 
plasmid encoding both subunits was constructed by subcloning the FSH-containing Nnd-PmJl 
fragment from pBvdHl 163 into pBvdH1022 {Example 4), which had been linearized with PvuTL 
The resulting plasmid was termed pBvdH1208. 



GC-36 



The 6 GCB polypeptide variants were: 
ASFINATSPINA TfSFO TP >JO:tnQ). rtrR 
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J. Please replace the paragraph at page 82, lines 1-7 with the following amended 
paragraph: 

FSH1208 was purified and characterized as described in Example 5. SDS-PAGE, run 
under non-dissociating conditions (without boiling), showed FSH1208 migrating as an apparent 
55±5 kDa band, slightly diffuse due to heterogeneity in the attached carbohydrates. The purity 
was about 80-90%. N-terminal sequencing showed that while the p-chain had the same N- 
terminal sequence as wildtype FSH, the sequence of a-chain was in agreement with this subunit 
carrying the expected N-terminal extension ANITVNITV (SEQ TP NO: 1 1 QV in which both 
3$paragines residues are glycosylated. 



K. Please replace the paragraphs at page 82 line 26 - page 83 line 3 with the following 
amended paragraphs: 

Plasmids encoding variant fonns of FSH-alpha and FSH-beta containing additional sites 
for N-Iinked glycosylate were generated by site-directed mutagenesis using standard DNA 
techniques known in the art. The following amino acid substitutions and/or insertions were 
generated: 

FSH1 147: Amino acid Tyr58 of mature FSH-beta altered to Asn 

FSH1349: N-tenninus of mature FSH-alpha altered from APDVODC (amino acids 1-7 of SEP 
g>NQ:5V „ to : APNDT VNFT QDC fSEOIDNO- m) , . 

FSH1354: N-tenninus of mature FSH-beta altered from NS CEL f amino acids 1-5 of SFO TP 
WM- - - to: NS NITVNITV CEL fSEO ID NO: 1231 . m 
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